Effects of transforming growth factors and inhibin-related proteins on rat preovulatory graafian follicles in vitro.
In view of recent reports on ovarian production and action of transforming growth factors (TGFs) and inhibin-related proteins (inhibin, activin, and follistatin), we have examined the effects of these hormones on the function of preovulatory follicles in vitro. Individual preovulatory follicles were obtained from PMSG-treated rats and incubated with these hormones in the absence or presence of LH. Oocyte maturation and progesterone production were monitored. Treatment with TGF alpha alone, but not with TGF beta or inhibin-related proteins, mimicked the action of LH on oocyte maturation by inducing the resumption of meiosis in follicle-enclosed oocytes (56.6% and 80.6% oocytes resumed meiosis in the presence of 0.5 and 1.0 microgram/ml TGF alpha, respectively). In follicle cultures treated with LH to induce oocyte maturation, cotreatment with inhibin and TGF beta (30-50 ng/ml), but not other related hormones, partially inhibited LH-induced meiosis in follicle-enclosed oocytes (from 82% mature ova in the presence of LH to 51% and 55% mature ova with TGF beta and inhibin, respectively). In contrast to follicle cultures, none of the hormones tested significantly affected the spontaneous maturation of rat oocytes explanted from their follicles and cultured within their cumulus mass for 4 h. Treatment with TGF alpha, but not with TGF beta, inhibin, activin, or follistatin, stimulated progesterone production. The present study demonstrated that TGF alpha, like LH, induces oocyte maturation and progesterone production in preovulatory rat follicles. Furthermore, inhibin and TGF beta suppressed LH-induced resumption of meiosis in follicle-enclosed oocytes. Because these growth factors and inhibin-related proteins are synthesized by follicle cells, they may play important roles in regulating follicular development and activity.